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(54) ELECTROPHOTOGRAPHIC DEVELOPER 

(57)Abstract: 

PURPOSE: To obtain the excellent electrophotographic 
developer having excellent developability and developer 
life by eliminating the need for replenishing carriers at 
the time of running and stabilizing the electrifying 
property of a toner during the fluctuation in humidity. 
CONSTITUTION: (1) The grain size distribution of the 
toner of the electrophotographic developer having the 
toner and the carrier is regulated and the volumetric 
average grain size of the toner is set to 4 to 10„m. The 
toner particle group of <4„m satisfies the following 
equation: N/V=-0.32N+k, where N is the number of 
pieces % of the toner particles having <4„m grain size 
and a positive number from 17 to 20; V is volumetric % 
of the toner particles having <4„m grain size; k denotes 
a positive number from 1 3 to 20. (2) The carrier has a 
core material formed by dispersing a magnetic material 
into a binder resin and the resin coating the surface of 
the core material consists of a styrene/acryl polymer 
and the weight average mol.wt. thereof is 30000 to 
70000 and the weight average mol.wt/number average mol.wt. 2 to 10. 
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/Co ffl^jSfet LT«ffir8E«»*«»l 0 0~1 5 0 m 1 

if 0, l — 5m ISP*., Skfc»J*« 

2-xf/^^^7^ y h 

jItc^ 3 2 /i m) 

^SLfCo m*i%PVA*»«l. 2 !) 5/ h^Ao 

— MJ: «9 4 5 0 0 r pmt 1 0#8t#U ffififtfe&jgffi 
Lfco ^(Ot, ^K/H»jW-C«jtLoo, 7 0t, 1 

oXJtfili2. 4-Cfco/co 
[0 0 8 1] »5>nfc = T«-«>*ffi^£JlTO»IB«aiJi 



16 

^2-20mgM^ e !W*R»Lfc«#«ttffi* 
^S5>*^-C^l-35>ra5>«:^S$r^TV^, StrE^-A-* 
^^y^-TAI I ^icj; Jf). T^-r — t LT 1 0 

(D&w&mftmirmfei'X, *tifrb*&w\z&t>z 

[0 0 7 4] **W<cfflv^5*»ttfil±#]rt:, 21«H 

[0075] ta^-*-. mt t ?*>it* tmmzx^x 

[0 0 7 6] *fl5tt7K^tft!f3ffitt, fTfcoTfcfTfc 

[0077] BMcttvy w*ftfid5*>seffiK± 
[oo78] ffim&fa±m<ommm&s hi—<D&m& 

1 0 OSSastCtt LT0. 0 1-1011^ $f$L< 
110. l-5li^^o 0. 0 1 S*ffl«T"Ctia£ 

»ttfii±^«b*«:ftt^ ofi*aj£A±-ete#^y 

[0 0 7 9] 

immm) &TizmmmRxfmm*ft^x*ftw*m t w 
&T<o&&izi$rt%%Rxfmtt^xmm%Rxfin&n 

^tyrftttSrSl, 2lc, W««S*4r*3^*f 0 
[0 0 8 0] d£*fc#J 1 ) 
2 2. 2 % 
11. 1 % 
6 6. 7 % 

[0 0 8 2] 

*^U>-> #9 y /l^2 -a^/l^^rv'/W (4 0/6 
0) 

Mw/Mn = 2. 9 Mw 4 2 0 0 0 

«<o«ttff -r y TMS4 otr i NPM«;« 

ItM^^i, igl 1 01CT2MMIT37 



(10) 



WfM^S - 9 4 0 4 9 



17 

&m£tiitmmiz®~\cmw±&Mi.x^zzktim i m [oos3] 

v-lb tf JX 7 * y — £ :7-^vi^£ 

«'&ur»6ixfc#y3:^7 t ^*ii i oo^ 

V s - t e r t - -f^JV-fy V ^/^(D? vJ*^m. 4^5 



18 



8. lmnt*>5*f«t©^7>fi©»* (ht-) 

^Co^TN=3 4. 2fflgc%, V=4. 8 

•9, 16. 0/imK±<7>*ia^oV^T0ff8l%"e&o 

fc 0 £/c. N/V=7. N<hN/VOg|#£ 

m 2 {c^-To mil, *«wo«irticAo-cv^ 0 

[0 0 8 4] _h|E>-T^h^-l 00S^ ^^rl^^^ 

[0085] z<DisT> hi— t±.w,mm^^ V T&U 

ft/SgaSN/N {2 3t/6 0li%RH) IgTt 
btt^m«SJl 0 0 g£r2 5 0 c ctfVMlZAti, 9 — 

/Co 

[0086] vr^ h^-£_kie«Hi=*-Y yrsr 

Ig/Ig^L/L (15t/l 0li%RH) «§£T 

mm UBi£3 0 0 r pm) <fc «9 ^{Hli££: 3 0#?To 

[0 0 8 7] z\<D'&^ CLC-5 0 0$ril\ *«=»V 
h 3 0 0 Vfc LTWttWLSr*Tofc 0 

[0 0 8 8] Skd, l^tfc^R^lU^ttiLK^Sr^To 
fc£ ^<^I»8S, s^-7 b->n&Xf7>C>m 

[0 0 8 9] UfcBMi) ^tyrttti^lWU 

:% v=3 2. 2i*m%x&znmmi tm$k<Dm 
>i/T>-hi—&, aa/i«^L/L d5t/i 



0%RH) »*TT ht-8S4%t^5ilCl^LS 

mzKnm&rrte^tztzz, ^—7 >u<ouw* 

[0 0 9 0] 4*5±IBht-(ON, N/Vtemzm^TF 
[0 0 9 1 ] (jt«EM2) laSWl-Cffil^artt^ft 

[0 0 9 2] *-ryrii«£5jfflJ: 

[0093] (it««i3) juswi-cfflv^ara-^ii 
js« 1 -e^ wc*^ y Ttkmmm<DttiD r> \z 

T^^ls^-t 9 2 y A-&2 (4 0/6 

0) 

Mw/Mn = 20. 2 Mw 1 1 0 0 0 0 

mmWMM&o. sVokteZfflcb/^^tp 

[0094] _tie*^ y r«ff«»SrHis«i ^io 
*fe^it#t u 737Wiffi^w«8ita 
sufc^-r yrsr^fco »e>^»jm^^ y r*«^-« 

[0095] :wiry7^i«im^h 
[0096] »k5vm<omjk* &mtt<omm#fLh 
[0097] ^^yrii. n*«ii:is]« 

[0 0 9 8] 



(11) 



- 9 4 0 4 9 
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(^y^-*&/=SfifiJfc= 50/50) 

>>- t e r t — ^^vHf ]) f/US(7)^DA 

(sa^s^y tv> 

£>9, 4 n m^T^Wi^O^TN^ 3 8 . 2ffl»% % 
V=3 8. 2{tm%-e&> < 9. 12. 7 n m£l±<DnTiZ 
O^T0#i%^ofc 0 N/V=3. 3"Cfc 

(5 5/4 5) O^S^ft 

31 

-tie^m Sr— > > * s x v +&*ma&*ft 

ttgjB50|imi:«»»ifc o .»:, ft&ft^tttt&fe 

[0 10 1] *»ft«rlSLfc«»«Ma^*:S fct^iRb 

(5 0/4 0/1 0) £^LT#<b*xfc#y 
v^*^>r h 2 6/im) 

[0 10 6] »e>*t^3T«-a>*ffi^eiTO*li»JIB*r 

[0107] 

y;UK7x=;V^I^ff (5 0/5 0) 
Mw/Mn=4. 5 Mw 56000 

Sr»ffl««*^i. 2%£ft6 J: 3 h/i^v^lcio% 

7 * J 

fc/isj^T/uft K (^/U^T^rt K#J3 7% 

* * / — >u» 1 0 % « 9 J**) 
^**>f h (8fl0. 2 5 M m) 
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1 0 0S5 

4£fl 
4£B 
535 

[0099] it^tyrMht-^, h-*-- 

[0 10 0] (2£J6«3) 
5 0% 

5 0% 

[0102] «to#e>n^3ra-<z>*ffijci6jfif«i ^ 

[0 10 3] :o^ty7^Mit'fflpf:ht-^ 
[0 10 4] Hffifflll ir^iCii: 5tt», 

[0 10 5] (3ll6ffi|4) 



-hy>ys>M* 



4 o% 

6 0% 

[olos] mbintz.*^ y T&xsm, 
-r—&m^x. mmmi t mutter* b&n^tztz 

mmmi tmm\z btitz* 
[oio9] mnm 5 ) 



r y 1 

B^-t y r 



1 0. 
5. 



0% 
0% 



8 5. 0 % 
<*J3 *M«fcLT*B*rfTofc. 

[0110] z<D*+»TRTfni&mn*m^it t-f— 

[0111] 



(12) 



tlffflW-S - 9 4 0 4 9 
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3- [W] 


Tt V7 


r y n 


m] 


msmi 


40 

J-f->'U's4 L >'^ 60 
Mw/Mn /.y Mw 42000 


2.4 


139 


45 
















7 ft 








40 

>J vl/gU- 
i^U's+i'A' 60 

Mw/Mn 20.2 Mw 110000 


2.4 


139 


45 




^6fc0Jl£:|H)b 


2.4 


139 


45 






2.4 


139 


48 


HM4 


50 

T ^ U A4917 x.~Jls 50 
Mw/Mn 4.5 Mw 56000 


1.9 


83 


54 


Hm^5 




3.1 


83 


38 



[0 112] [f£2] 





[Q - cm] 






3- h» [%] 




6 X 10" 


STCtfc 


I st-Acfi-& 


0.8 




6 x 10" 




St - Ac MS 


0.8 




3 x 10* 


MtxM 




0.8 


UMM3 


1 x 10" 




St - AcS-£ 


0.8 




6 x 10" 




St - Ac 


0.8 


mm a 


1 x 10 12 




St- Ac»» 


1.1 


mm 1 


9 x 10" 




^yjiX-r7Pt&» 


1.2 




5 x 10 10 




7 x y -Jim& 


1.1 



[0 1 13] 



(13) 



- 9 4 0 4 9 



23 24 





SEM 










— 7 h — >H®! 
















© 


© 


© 


© 


® 


® 


© 


© 


immi 


® 


X 


A 


X 


A 


X 


A 


X 


UMW2 


o 


l _1_ HI Aj£ 

MOM®. 

.A. 


O 


A 


o 


A 


o 


X 




3— h 

X 


X 


X 
A3 




X 




X 






® 


© 


® 


O 


® 


® 


© 


O 




® 


© 


© 


O 


O 


. O 


© 


O 




® 




© 


O 


O 


O 


© 


o 




® 


© 


© 


® 


® 


® 


© 


© 



o & 

a «r 



X ^nf 

[B 1 ] *«W(OJa<fc»JlcfflV^5^^ y T<Olt«tFt.«r» 

[El 2] sMgWKifcl** h t-^PCol^T^^^; 
4:«[JB-*-5««*:*i-BlT?*>-6 0 
[«F#*>BMU] 

1 T^m^ 

2 ±£[5®& 

3 IfilMfe 
40 4 ffiffilf 

5 «J£H- 

6 mmftmw 

7 mm 

8 ^K^^ 
A m^irju 



[0 1 14] 

(1) H^^O-htt 

(2) j»«s?& (*-*yrte«oBSJt) 

(3) h^— *flsKFJk 
(4) 

(5) «S**±^«)^iryrf+#oKjh 

(6) ^ty rosMja 

(7) h-*— <0#«ttosjefl: 



(14) 



- 9 4 0 4 9 



[1211] 




(15) 



- 9 4 0 4 9 




N (4/imKTfflr/o) 



[*W0] spdc4#7^ 2 8 0 IMlEJfm ^JE 

[«iIEl] [*£iEf*)S] 

[ffliE^ftSjs* ] [oioo] mmm 3 > 

[*|jE*t*JSB*] 0 10 0 

^fi^/- 2 -ji^/u^^riy/ur ^ y K 5 0% 

(85/15) <D&m&fr 
a§7C®fe 5 0 % 



(16) 



^i¥5 - 9 4 0 4 9 



29 30 
; ;«M- 1 0 (Wffl)fi}X*±gi) M&AU « 



(5D int. ci. 5 mm^ /f^iitt fi tzmm^mm 

7144-2H GO 3G 9/10 3 5 1 



